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RESOLVER I/O TERMINAL STRUCTURE AND METHOD OF CONNECTING 

RESOLVER THEREBY 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001 ] This application claims all rights of priority to Japanese Patent Application 

No. 2002-279578 filed on September 25, 2002, (pending). 

BACKGROUND 

[0002] The present invention relates to resolver I/O terminal structures that can 
endure use at high temperatures, and to resolver connection methods using said 
structures. 

[0003] Various types of resolvers have been developed in order to reduce the 
size of the resolvers and increase their performance. For example, there are resolvers 
that are structured by providing pins in an insulator extension part, which is integrated with 
the insulating member, where the stator coil wires are connected to these pins and the 
lead lines or connectors are then connected. (See, for example, Patent Reference 1.) 
These resolvers successfully reduced the use of insulating material, and successfully 
reduced the resolver size, by connecting the stator coil wires to the pins equipped in the 
insulating members. However, because the insulating extension part was integrated with 
the insulating member, there was the drawback that [the structure] was weak when it 
comes to retraction forces. 

[0004] On the other hand, there were also resolvers that had connectors with 
either female connector pins or male connector pins integrated with an insulating cover, in 
order to increase the aforementioned retraction force, where not only would the 
aforementioned stator coils be connected to said connector pins, but also external 
connectors could be connected to and disconnected from said connectors freely. (See, for 
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example, Patent Reference 2.) Although these resotvers were strong when I, comes to the 
aforementioned retraction because they were equipped with connectors that had 
connector pins integrated with the insulating cover, reducing the size [of said resolve*] 
was difficult. 

[0005] There were also resotvers structured, as a way to resolve the 
aforementioned problem areas, by providing terminal holders within notched parts 
fabricated a. a part of the outer periphery of a ring-shaped sta.or where lead lines were 
provided along the axia, direction of me ring-shaped stater, and where the various covets 
were made flat in order to achieve a structure mat was thinner and that had a smaller 
diameter. (See, for example, Patent Reference 3.) 

BRIEF SUMMARY 

[0006] In general, in a first aspect, the present invention is a resolver I/O terminal 
device in a resolver equipped with a stater assembly equipped with a core wherein there 
are multiple stacked plate-shaped units wKh protruding sta.or magnetic poles that have 
multiple stator magnetic pole teeth in a direction facing a center of a yoke part, one 
insulating member and another insulating member equipped on both sides of said sta.or 
core in the axial direction, and a lead line terminal block wherein the stator coils, which are 
wrapped on the stator magnetic poles, are connected ,o lead lines; wherein said lead line 
terminal block not only has embedded within it fastening pins for winding the stator coi, 
terminals, but is also provided with multiple through holes and has a through groove in the 
direction in which said multiple through holes are lined up, and equipped with flat 
terminals, provided with flat terminal pin parts that contact said lead lines and stator coil 
wires, and are equipped horizontally on said lead line terminal blocks so as to cut across 



9510644.1 



Expr ss Mail Label No. EV320046061US 

Attorney Docket No. 051319-0069 

said through groove, where the Hps of said ,ead lines are equipped with connection 
terminals that connect to said flat terminal pin parts. 

mn ™ BR ' EF DESCRIPT '°N OF THE DRAWINGS 

[0007] Rgure f is an assembly diagram of a stater assembly unit according to 
the present invention; 

(0008J Rgure 2 is an assembly diagram of the stater core, the other insulating 
member, and the lead line terminal blocks according to the present invention; 

[0009] Rgure 3 is an oblique view of a lead line terminal block according to the 
present invention, where Rgure 3(a) is an oblique view o, the top, Rg ure 3(b) is an oblique 
view of the bottom, and Rgure 3(c) is an expanded view of the area around the flat 
terminal; 

[0010] Figure 4 shows a cross-sectional view along section A-B of Figure 2 of a 
stator assembly according to the present invention; 

[001 1] Figure 5 shows a cross-sectional view along section C-D of Figure 2 of a 
stator assembly according to the present invention; 

[0012] Figure 6 is an oblique view of a flat terminal according to the present 
invention; 

[0013] Rgure 7 is an assembly diagram showing another example embodiment 
of a stator assembly unit according to the present invention; 

[0014, R 9ure 8 snows . front vfew (a) an£j ^ ^ ^ ^ & 
resolver stator; 

[0015] Figure 9 shows a drawing of a conventional terminal plate; and 

[0016] Figure 10 shows a drawing showing a conventional lead line. 
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nwn-n DETAILED DESCRIPTION 

[0017] The use tempeiatu.es for all of the resolvers described above were 
norma, temperatures, and none could withstand use in particulariy high temperatures 
Resolvers capable of withstanding use a. high fempem.ures are structured, for example 
as shewn in Figure 8. As is shown in Figure 8, the stator in the reselver is equipped with a 
stater core ,00 that comprises multipte lave, of plates with protruding stator magnetic 
poies ,04 tha, have multiple stator magnetic pole teefh 103 prefruding in a direction facing 
fhe center of a yoke par,, one insulating member ,0, and another insulating member 107 
equipped, respectively, on both sides o, said stator core ,00, and stator coi, wires no, 
shown, wrapped around said s,a,or magnetic poles ,04. Protrusion pads 102 are 
fabricated on the periphery of ,he s,a,or core ,00, a groove ,08 ,o hold the lead iines , , , 
is fabricated on said proton pad ,02, and a terminal pla.e ,05 is equipped in said 
groove 108. 

[0018] As is shown in Figure 9, said terminal plate 105 is fabricated wim the 
boom part (i, rooted in said groove ,08, and a rim-shaped weld part 120 is ben, a, ,he lop 
part. The s,a,or coi, wire end ,30, which is w ra pped on ,he ,op part o, ,he terminal p,a,e 
105, passes between the weld parts ,20, and ,hen is resistance welded or high- 
temper sobered ,o said weld part ,20. Addi,iona„y, as shown in Figure ,0, ,he core 

a mechanical me,hod or a chemical me,hod. Note ma, in Figure 8, ,he tip ,09 o, me ,ead 
line 1 1 1 is not shown. 

[0019] (Patent Reference 1) 
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[0020] Japanese Unexamined Paten, Application Publication H10-309067 
(Figure 1) 

[0021] (Patent Reference 2) 

[0022] Japanese Unexamined Patent Application Pubiication 2001-330472 
(Figure 1) 

[0023] (Patent Reference 3) 

[0024, Japanese Unexamined Patent Application Publication 2001-56237 
(Figure 1) 

[0025] The resotver shown in Figure 8, described above, is difflcul, in terms of 
miniaturization and in terms o, automation. The reason tor this is tha, in resoivers w „h 
h. 3 h ambient temperatures, the insulation durabilfty o, the stator coi, wi res is high, using 
for example, polyamidimid, bu, the connections require resistive welding or high- 

105 mus, be equipped in said groove ,08, and [thus, it is dWicui, to reduce the overall size 
o, the teimina, piates ,05. Furthenmore, because polyamidimid wires are used tor the 
s,a,or coi, wires, .here are problems in terms o, reiiabiiity and in terms o, ease o, operation 
because of fhe need to remove the insulation coafing, using a mechanical or a chemical 
method, when periling high,empera,ure soldering. Furthermore, the jig s , rU c,ure o, 
automatic winding equipment in order to wind the stator coi, wires in the state where they 
are attached to the stator is complicated for said lead lines. 
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[0026] The objec, of the present invention is to provide a resolver I/O termina, 
structure tha, is abie to withstand use in a high-temperature environ m ent, and to provide a 
connection method for resotvers using said sfnxture, in order to resolve these probes. 

[0027] ,n order to achieve .he objec, described above, the resofver I/O terminal 

stator assent equipped wkh a core wherein there are multiple stacked plate-shaped 
units with protruding sfator magnetic poles mat have multiple stator magnetic pole teefh in 
a erection facing a center of a yoke part, one insulating member and another insulating 

are connected to lead lines, herein said lead line ten.ina, block no, only has embedded 
wlhin , fas,en,ng pins for winding me s te ,or coi, .erminals, bu, is also provided wi,h 

through holes are lined up, and equipped wfth fla, finals, provided wi,h fla, ,e mi nal pin 
Paris ma, contact said lead iines and s,a,or coi, wires, and are equipped horizontally on 

sa,d lead lines are equipped w„h connection terminals that connect ,o said fla, terminal pin 
parts. 

[0028, The resolver I/O .enninal secure o, Cairn 2 is a resolver l/O terminal 
structure according to Claim , , wherein said lead „ne terminal block is no, only formed with 
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opposite of where said slack pins are equipped, aoross said through groove, where said 
slack pins can be bent up easily from the base of said lead line terminal block. 

[0029] The resolver I/O terminal structure of Claim 3 is a nasolver ,/0 input 
structure according ,o Claim , or 2 , wt,ere said lead line tenminal block is fabricated with a 
surface whereon said fastening pins and slack pins are provided, and fabricated with a 
mating protrusion part on the other surface, v*ere said mating protrusion part fits together 
with through holes fabricated in either said one insulating member or said other insulating 
member. 

[0030] The resolver I/O tenminal structure of Claim 4 is a resolver I/O terminal 
shucture according to Claim U , 3, herein said lead line terminal b.ock is fabricated 
with a rim part that contacts the stator core on the surface on me side opposite from said 
mating protrusion part. 

[0031] The resolver I/O terminal structure of Claim 5 is a resolver I/O terminal 
structure according to any of Claims 1^, wherein said lead line tenmina, block b fabricated 
separately from the one insulating member and hem said other insulating member. 

[0032] The resolver I/O terminal structure of Claim 6 is a resolver I/O terminal 
structure according to any o, Claims herein said lead line terminal block is 
structured as an integrated unit with said one insulating member or with said other 
insulating member. 

[0033] The resolver I/O terminal structure of Claim 7 is a resolver .0 terminal 
structure according to any o, Claims 1-4, wherein said lead line terminal block is 
soured from a top lemnina, block and a bottom tenmina, block split between one surface 
and another surface, where said top terminal block is structured as an integrated unit with 
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with said other insulating member. 

[0034, The resolver l/O terminal structure of Cairn 8 is a resold l/O terminal 

is defied ,o an angle of approximately 90 degrees ^ ^ ^ ^ ^ ^ 
no. on, y inserted info an aliened through ho ,e, but a ,so passes through the other 

<o a connector termina, equipped along said ,ead line fastening groove. 

,0035, The resolver I/O terminal structure o, Cain, 9 is a resolver l/O terminal 

weld pad ben, a, .he location wherein said through groove is crossed. 

10036, The resolver I/O terminal structure of Cairn to is a reeotver connection 

equipped, respectively, on hoth sides of said stator core, and a ,ead line terminal b ,oo k 
— the lead lines for stator coils , ha, are wound around said stator magnetic po,es are 

Rented par, so as to . w*h said ,ead line terminal o,oc k , where said lead line terminal 
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insuring parts, as we., as multiple lead „ne fastening grooves, where, on the other 
surface that is no, said one surface, no. only are there are embedded fastening pins upon 
whioh the stator coi, terminals are wound along with slack pins that can be ben, easily from 
the base position of said lead line terminal block, established and embedded in both sides 
of said through grooves, bu, also flat terminals equipped with flat ,em*a, pin parts which 
connect said lead lines to said stator coi, lines, are equipped so as to cu, across said 
through grooves, while, addftionally, no. only is there a rim par, .ha. mates wi«h .he s.a,or 
core fabricated in said Cher surface and fastening proton parts fabricated in said o,her 
surface ,o mate with the through holes fabricated in said „a. terminals, bu. also, said to 
terminals are fabricated so tha. .he weld part of said rim is fabricated in a place tha, cuts 
across said through groove and said flat terminal pin parts are ben. to approximately 90 
degrees to a direction that can be inserted into the muftiple through holes fabricated in said 
lead line terminal biock, wherein said resolver connection method is characterized by 
fastening the lead line terminal block, to which the flat terminals have been attached, to the 
stator core, winding the stator coils, using resistive welding to weld said weld parts to said 
stator ooils, and arc welding said flat terminal pin parts and the connector terminals. 

[0037] The resolver I/O terminal sttocture of Claim 1 1 is a resolver connection 
method according to Cairn ,0, wherein, after fitting, into an indentation fabricated in a 
predion of the stator core, a lead line terminal part, wherein said fastening protrusions 
mate with through hoies fabricated in the flat terminals, through the insertion of said flat 
tormina, pin parts into said multiple through holes, the one insulating member and the 
other insulating member are each tightly fitted from both sides of the stator core in order to 
mate the through holes fabricated in one or the other of the aforementioned insulating 
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members with the aforementioned mating protrusion parts, and the tips o, said mating 
protrusion parts are affixed in the insulating member to form a staler assembly. 

[0038] The resolver I/O terminal structure of Claim 12 is a reselver oonnection 
method according to Claim 10, wherein stator coi, leads are wrapped on said staler 

P.ns and between .he weid parts ,ha, are fabricated with a bend in said fla. .erminals, after 
which the tips thereof are wrapped on fastening pins, where the slater coi, lead lines that 
are passed between said weld parts are welded to the fla. terminals a, said weld parts 
through resistive welding o, said weld parts after inserting .he electrodes of the resistive 
welder from the top and bottom of said Ihrough groove, and .hen bending said slack pin, 

[0039] The resolver I/O terminal structure of Claim 13 is a resolver connection 
method according ,o Cairn 10, wherein connection terminals of lead ,ines wherein 
oonnection terminals are pressed onto the tips .hereof are equipped along said lead line 
aftag groove to mate with said connection terminals a, said fla, terminal pin part which 
have passed .brough said one surface after being inserted into said mufliple through holes 
where said fla, terminal pin part and the connection terminals are then arc welded 
together. 

[0040] In order to understand ,he resolver I/O terminal structure o, the present 
invention, the structure o, the stater assembly 1 o, the present invenflon, according to 
Figure 1, win be explained below based on an assembly diagram. In said stetor assembly 
f . stator coil wires, such as polyamidimid wires, which are capable o, wfthstonding high 
.empera,ures, are wrapped, and ,he resolver is termed ou, o, well-known stetors 
housings, ete. The steter assembly 1 is s,ruc,ured ,rom a stater core 2, one insulating 
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member 5 and another insuring member 6 equipped, respectively, on both sides o, said 

lead ,ine terminal block, fabricated separate, from said one insuring member 5 and said 
other insulating member 6. Said covers 7 and 3 both have the same shape Said 

Polygene terephthaiate. The stator core comprises muKiple staged piates with stator 

yoke pan. stator coi, wires, not shown, are wound on the stator magnetic poles 15 R im 
pads 16, whteh assume me same plane as said staler magnetic pole teeth 14 and 
protrusions 44 and 46, wh fe h «, respectively, into the hoies 43 and 45 fabricated in the 
cove. 7 and 3, are fabricated in the one insulating member 5 and the other insulating 
member 6. 

[0041] The outer periphery of the sfafor core 2 is equipped with profusions 1 1 
wherein indentations « mat mate w»h the lead line tenminal blocKs 6 are fabricated where 
.he hps ,3 o, said protrusions 1 1 are fabricated to be benf, so tha, mey do not deviate from 
•he outer periphery direction when mated with said lead line terminal blocks 8 from the 
ax,a, direction, no, shown, of the s ta ,or 2. Profusion parts 19 are fabricated in ,he Cher 
■nsulating member 6, where said protrusion parts 19 are equipped with notched parts 27 
* which said lead line terminal blocks 8 can «,, and equipped w*h through holes 26 on 
•he outside thereof. Similarly, the cover 3 is also equipped with protrusions 2, , ha , have 
.he same shape as the aforementioned protrusions 19, where said protrusions 21 are 
fabricated w«h indentations 28 into which said lead „ne terminal blocks 8 can fi, 
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[0042, Said ,ead ,ine tenninal b,oc k , is fabrioa(ed from ^ ^ ^ 
*s«and high tempers and that are ^ ^ ^ ^ ^ @ ^ ^ 

quipped w«h flat terminals 1 0 (descrfbed below,, which are provided with «a, terminal pin 
Pads 29 for connecting the lead lines 9 and ,he s,a,or ooi, wires. Said lead lines 9 are 

boning protrusions 22 ,1, into ,he hoies 47 ma, are fabricated in the cover 7, and secure 
lead line temiinai blocks 8 and the cover 7. Furthemtore, mating p rot rusion pads 24 
are fabrfcaled, where said mating protrusion pads 24 « into me through holes 26 equipped 
« proton pads 19 , ab rf cat ed in said Cher insulating member 6. Note ,ha, the 

converse,, [be fabncated in) the one insulating member 5 and the cover 7, in which case' 

erection for mating w„h the one insuring member 5. Pudhermore the iead line termina, 
bloc, 8 is equipped with a rfm pad 25 ,ha« contacts the proton pads 1 , of the stator 
core 2 on me surface fha, is on the opposite side from said mating protrusion pad 24 

10043, The lead line terminal blocks 8 fi, into the Indentation parte 12 of said 

Furthermore, the outsides of the one insulating memberSand the other insulating member 
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insuring member 5 and the other insulating member 6 fit into ,he hoies 43 and 45 in me 
covers 7 and 3 to form the stator assembly 1 . 

[0044, R g ure 2 is . figure wnerein , h6 0(her jnsu(at . ng memter 6 s(a(or 

core 2 are shown turned upside down from [ma, which is shown) in Figure 1 in order to 
-re easily unde-stand the lead tenmina. blcxs 8. As is shown in Rgure 2, the lead line 

e W ped on the tips 13 „ the protrusion pads 1 1 tabrfcated on ma outer periphery o, the 
stator oore 2. The mating protrusion pads 24 « into the though holes 26 fabrioated in the 
other insulating member 6. 

[0045, As is shown in Figure 6, the „a, tenmnals 10 are fabrioated out of for 
example, phosphor oopper, whioh can be resislively welded or arc welded, and flat 

where the 11a, terminal pin pads 29 are ben, ,o approximately 90 degrees relative to ,he 
terminal pads 40. Fudhemwe, through holes 39 are labdoaled on the edge ,ha, is 
opposfle o, ,he edge on which the flat terminal pin pads 29 are labdcaled, where the 

39. in addiflon, the nm-shaped weld pads 38 are fabricated on the opposite sides of me 

-I win*, no, shown, are resistively welded to said weld pads 38 after passing through 
said gap between said weld parts 38. 

[0046] Figure 3 is used ,o explain the slructu* o, the lead line terminal blocks 8 
The top surface o, me lead line terminal b,oc k 8 is labdcaled with an indentation, where 
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multiple lead line fastening grooves 32, fastening protrusion parts 22, multiple through 
holes 31, and through grooves 33 are each fabricated, as described below, in said 
indentation part. The fastening protrusion parts 22 are fabricated both sides of each 
individual lead line fastening groove 32. Said fastening protrusion parts 22 are formed so 
as to be higher than the top surface of the lead line terminal part 8, so as to fit into the 
holes 47 fabricated in the cover 7, to thereby secure the lead line terminal block 8 and the 
cover 7. Multiple through holes 31 , which pass through the bottom surface of the lead line 
terminal block 8, are fabricated at the positions opposite the lead line fastening groove 32. 
A through groove 33, which passes through the bottom surface of the lead line terminal 
block 8, between the lead line fastening groove 32 and the multiple through holes 31 , in 
the direction in which said which multiple through holes 31 are lined up. The respective 
lead line fastening grooves are equipped with lead lines 9, which are provided with 
connection terminals 30, which are connected at their tips to the flat terminal pin parts 29 
using arc welding. The flat terminal pin parts 29, as described below, are equipped on the 
top surface of the lead line terminal block 8, passing through the respective through holes 
31 from the bottom surface of the lead line terminal block 8. Furthermore, the outer 
surface of the fastening protrusion part 22 is fabricated with a rim part 25 that contacts the 
protrusion part 1 1 of the fixed core 2. 

[0047] The bottom surface of the lead line terminal block 8 is fabricated with an 
indentation part, where not only do the multiple through holes 31 and the through groove 
33 pass through the top surface of the lead line terminal block 8, but protrusion parts 41 
are fabricated in the indentation part, and multiple slack pins 36 and fastening pins 34 are 
embedded therein. The width W1 and depth D1 of the bottom surface of the lead line 
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terminal block 8 are, respectively, approximately the same as the width W2 and the depth 
D2 o« the indentation part ,2 of the stator core 2 so that the lead line terminal block 8 can 
«. No the indentation part ,2 o. the stator core 2. The slack pins 36 for guiding the stater 
co,l wire are equipped between said multiple through holes 31. Said slack pins 36 arc 

from the base of said lead line terminal block. On the opposite side from where the 
aforementioned slack pins 36 are equipped, crossing said through groove 33, there are 
equipped fastening pins 3, on which the stator coi, wire tips are wrapped. Said fastening 
pins 34 preferabty have an essentially rectangular pillar shape so that the stator coil wire 
wrapped thereon does no, come off, and should be equipped and disposed so as to be 
mutually at an angle with the flat terminals 10. 

[0048J The aforementioned flat terminals 10 are equipped so as to cut across the 
aforementioned through grooves 33, where the flat terminal pin parts 29 ana inserted from 
the bottom surface o, the lead line tetmlna, blocks 8 into the aforementioned through holes 
39 and pass through the top surface thereof. The ffat terminal pin parts 29 tha, have been 
passed through in this way have a heigh, that is less than that c, the indentation parts o, 
<he lead line temtina, blocks 8, and are connected to the connection terminals on the lips 
ef the lead lines 9 that are disposed in said lead line fastening grooves 32. Note that the 
profusion parts 4, are titled into the through holes 39 of said flat terminals 10. The stator 
coi, wire tips 35 are passed through the gaps of the rim-shaped weld parts 38 formed on 
•he flat terminals 10, pas, the slack pins 36, and are wrapped several times around the 
fastening pins 34. The stator coi, wire tha, passes through the gaps In the weld part 38 is 
subjected to resistive weiding, described be.ow. Mating protrusion parts 24 ma, are held in 
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the direction in which the slack pins 36 are established, cr in other words, in the direction 
of the other insulating member 6 are fabricated a, both ends o, the lead „ne fastening 
grooves 32. These mating protrusion parts 24 are fitted into the through holes 26 that a* 
equipped in the protrusion parts 19 of the other insulating member 6. 

[0049] Figures 4 and 5 will be used to explain the stator assembly unit 1 wherein 
•he lead line terminal blocks 8, which are fabricated separately from the stater core 2 are 
f«ed, and where covers 7 and 3 are proved on the outside o, the one insulating member 
5 and the other insulating member 6, provided on both sides thereof. The lead line 
terminal blocks 8, which are fitted into me indentation parts in the stator core 2, contact the 
nm part 25 o. the predion part 1 1 o, the stator core 2. The mating proton parts 24 . 
■nto the through holes 26 fabricated in the other insulating member 6. For the one 
insulating member 5 contacts the predion parts 20 o, the cover 7, and contacts the 
surrounding standing wal, 7a, while the other insulating member 6 contacts the protrusion 
parts 21 in the cover 3, and contacts the surrounding standing wall 3a. 

10050] Figure 7 is an assemb* diagram of a fixed stator assembly stnrctured 
wth said lead line lemrinal block and said insulating member integrated into a single unit 
where the lead line termina, blocks 8 are split in hal, horizontally trom part G shown in 
* 3 ure 3(a), in a structure where said separate units are equipped with, respectively, one 
msulating member 5 and another insulating unit 6. In other words, the part above part G 
shown in Figure 3(a) is fabricated into protrusions 81 on the one insulating member 5 and 
•he par, below the G part shown in Figure 3(a) is fabricated into protrusion parts 80 on ,he 
other insulating member 6. Note that the structure o, the staler core 2 is the same as in 
the example embodiment in Figure 1. 
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[0051] In Figure 7, the symbols are the same for the same parts as explained in 

Figures 1 and 3, and thus their explanations will be omitted. The other insulating member 

5 has protrusion parts 81 on periphery, where the predion parts 81 are fabricated w«h 

multipie through ho,es 31 and through grooves 33. Furthermore, on the side of the 

protrusion part 8, tha, is opposite the side that contacts the stater core 2, or in other 

words, the side that supports the cover (7), no, shown, muttipie lead line fastening grooves 

32 are fabricated, as shown in Figure 3(a). Protrusion parts 50 are fabricated a. both ends 

of the through groove 33, on the side herein the protrusion part 81 contacts the stator 
core 2. 

[0052] The other insulating member 6 has protrusion parts 80 about its outer 
Periphery, where muKiple through holes 3, and through grooves 33 are fabricated in said 
prodding parts 80. Furthermore, indentations are fabricated on the side that is oppose 
of the side of the predion parts 80 tha, contact the s,a,or core 2, or in Cher words, on 
•he side ,ha, supports ,he cover (3), no, shown, where multiple through holes 31 and 
through grooves 33 pass through the inside of said indentation part. Furthermore 
protrusion parts 41 are fabricated on one side o, me through grooves 33, and there are 
embedded fastening pins 34. On ,he Cher side o, said through groove 33, multiple slack 
Pins 36 are embedded between ,he multiple thmugh holes 31, fabricated as shown in 
Figure 3(b). The aforementioned slack pins 36 can be ben. easily from the base of said 
feed line terminal block, for example, with a notch engraved a, the base thereof The 
protrusion part 80 is fabricated with through holes 51 on both ends of the through groove 
33. The indentation parts 12 fabricated in the protrusion parts o, the staler core no, only 
mate with said protrusion parts 80 and 81, but said protrusion parte 50 m into the through 
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"oles 51, and the tips thereof are welded so th... .k 

welded so that the one insulating member 5 and the 

other insulating member 6 are seoured to both sides of ,he stater oore 2. 

[0053, The stater assembly, in Figure, is assembled as described below In 

- th. lead .emtinal bioc, 8, for whfch said fastening pre,r,ion pads 4 , are mated * 

Pads , 2 fabncated on the protrusion pads „ o„he stator oore , The one insulating 
-ber5and.be other insulating member S are fided ,igh,,y from bo,h sides of the stator 
-e , where the aforementioned ma,ing pro.resion pads 24 are mated w«h the through 

— g member 5 and the other insulating member a ,o the sta.or core 2 ,o assemble 
the stator assembly unit. 

-s, no, shown, are wrapped on ,he respecive magne,ic poies of the s,a,or assemb, 
« 1 ■ -ere ,he ,ips 35 o, ,he s,a,or coi, wires ,hus wrapped are wrapped on.o the tips of 
e astening pins 34 after passing be.een the weid pads 38 ,abnca,ed by bending the 
,m,ina,s ,0, and passing ,he siacK pins 38. The eleCrodes of a reside welder no, 
-wn, are inserted into ,he .hrough grooves 33 ,o push on ,he weld part from ,he top and 

Pass .hreugh »e we.d pads 38 are a-ached ,o ,he f,a, .emtinais ,0 by ,he weld pads 38 
The aforementioned slack pins 36 are then bent out. 
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[0055] Next, connector terminals 30, the tips of which being press fitted onto the 
lead lines 9, are equipped along the lead line fastening groove 32, where said connector 
terminals 30 mate with the flat terminal pin parts 29 that are inserted into the multiple 
through holes 31 and that pass through one surface [thereof], and said flat terminal pin 
parts 29 and connection terminals 30 are arc welded [together]. Said lead lines 9 are 
connected to the stator coil wires 35 that are welded to the flat terminals 10 at the weld 
part 38 by said flat terminal pin parts 29. Note that the bending out of said slack pin 36 
can be done after completing said arc welding. 

[0056] The stator assembly unit 1 in Figure 7 is assembled as described below. 
In other words, not only are the flat terminal pin parts 29 inserted into the multiple through 
holes 31 fabricated in the one insulating member 5, but also the through holes 39 
fabricated in the flat terminals 1 0 are mated with the fastening protrusion parts 41 , and the 
flat terminal parts 10 are secured so as to cut across the through grooves 33. The 
protrusion parts 81 and 80 of the one insulating member 5 and the other insulating 
member 6 are tightly fitted into the indentation parts 12 of the stator core 2 from both sides 
of the stator core 2, where the through holes 51 and protrusion parts 50 are mated 
together and the tips of said protrusion parts 50 are welded to secure the one insulating 
member 5 and the other insulating member 6 to the stator core 2, to thereby assemble the 
stator assembly unit. 

[0057] Next Figure 3 will be referenced in explaining, below, the resolver 
attachment method using the stator assembly unit 1 in Figure 7, described above. The 
stator coil wires, not shown, are wrapped onto each of the magnetic poles of the stator 
assembly unit 1 , and the tips 35 of the stator coil wires thus wrapped are passed past the 
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slack pins 36 and through the space between the weld parts 38 that are bent and 
fabricated on the flat terminals 10, after which they are wrapped onto the tips of the 
fastening pins 34. The electrodes of a resistive welder, not shown, are inserted into the 
through grooves 33 to perform resistive welding while pushing on the top and bottom of the 
weld part. The result is that the stator coil wires 35 that pass through the weld parts 38 are 
welded onto the flat terminals 10 by the weld parts 38. The aforementioned slack pins 36 
are then bent out. 

[0058] Next the connection terminals 30, the tips of which being press-fitted onto 
the lead lines 9, are disposed along the lead line fastening grooves 32, where said 
connection terminals 30 are mated with the flat terminal pin parts 29 that have been 
inserted into the multiple through holes 31 and passed through one surface thereof, and 
the flat terminal pin parts 29 and the connection terminals 30 are arc welded [together]. 
Said lead lines 9 are connected to the stator coil wires 35, which have been welded to the 
flat terminals 10 by the weld parts 38, through the aforementioned slack pins 36. 

[0059] The resolver I/O terminal structure according to Claim 1 makes it possible 
for the aforementioned lead line terminal blocks to not only have fastening pins, on which 
the stator coil wire tips are wrapped, embedded therein, but also to have multiple through 
holes and through grooves in the direction said multiple through holes are lined up, so that 
the flat terminals that are provided with flat terminal pin parts that connect said lead lines 
and the stator coil wires [together] are equipped horizontally on said lead line terminal 
blocks so as to cut across said through grooves to make it possible to provide connection 
terminals that connect the tips of said lead lines to said flat terminal pin parts, thereby 
making it possible to not only reduce the size of the terminal plates, but also making it 
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possible to produce small resolvers for high ambient temperatures, wherein, for example, 
polyamidimid wires, or the like, which have strong and robust insulation, can be used for 
the resolver stator coils because it is possible to insert the electrodes of a resistive welder 
into said through grooves easily. Furthermore, said lead lines need not be wrapped onto 
the stator coil lines after the stator has been installed, simplifying the structure of the jigs 
for the automatic winders, thereby simplifying automation. 

[0060] In the resolver I/O terminal structure according to Claim 2 said lead line 
terminal block is not only formed with multiple lead line fastening grooves on one surface 
thereof, but the opposite surface is equipped with slack pins to guide the stator wires to the 
side wherein said multiple through holes are lined up, and fastening pins for wrapping the 
stator coil lead lines on the side opposite of where said slack pins are equipped, across 
said through groove, where said slack pins can be bent up easily from the base of said 
lead line terminal block, thus eliminating the need to wrap the stator coil wires with said 
lead lines attached to the stator, [thereby] simplifying the structure of the jig in the 
automatic winding equipment. Furthermore, although there are slack pins equipped in 
conventional jigs, said slack pins can be bent out easily from the bases of the 
aforementioned lead line terminal blocks, simplifying the jig structure. 

[0061] In the resolver I/O terminal structure according to Claim 3, said lead line 
terminal block is fabricated with a surface whereon said fastening pins and slack pins are 
provided, and fabricated with a mating protrusion part on the other surface, where said 
mating protrusion part fits together with through holes fabricated in either said one 
insulating member or said other insulating member, thus making it possible to secure said 
mating protrusion parts in the axial direction through welding. 
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[0062] In the resolver I/O terminal structure according to Claim 4, said lead line 
terminal block is fabricated with a rim part that contacts the stator core on the surface on 
the side opposite from said mating protrusion part, thus not only making it possible to 
simplify the positioning relative to the axial direction, but also fastening in the axial 
direction. 

[0063] In the resolver I/O terminal structure according to Claim 5, said lead line 
terminal block is fabricated separately from the one insulating member and from said other 
insulating member, not only increasing the degrees of freedom in the design, but also 
making it possible to use lead line terminal blocks suitable to specifications such as high 
temperature ambient environments. 

[0064] In the resolver I/O terminal structures according to Claims 6 and 7, said 
lead line terminal block is structured as an integrated unit with said one insulating member 
or with said other insulating member and said lead line terminal block is structured from a 
top terminal block and a bottom terminal block split between one surface and another 
surface, thus not only making it possible to simplify the structure in the resolver when used 
in a use environment that is not as harsh, but also making it possible to reduce costs. 

[0065] In the resolver I/O terminal structure according to Claims 8 and 9, said flat 
terminal is such that said flat terminal pin part is deflected to an angle of approximately 90 
degrees relative to the flat terminal and is not only inserted into an aforementioned through 
hole, but also passes through the other surface so that the flat terminal pin part that is 
passed through said through hole connects to a connector terminal equipped along said 
lead line fastening groove, where said flat terminal is fabricated with a rim-shape weld part 
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bent at the location wherein said through groove is crossed, thus making it possible to use 
a resistive welder to weld together the stator wires and the weld parts easily. 

[0066] In the resolver connection method according to Claim 10, the lead line 
terminal block, to which the flat terminals have been attached, is fastened to the stator 
core, the stator coils are wound, resistive welding is used to weld said weld parts to said 
stator coils, and said flat terminal pin parts and the connector terminals are arc welded, 
thus simplifying automation. 

[0067] In the resolver connection method according to Claim 1 1 , after fitting, into 
an indentation fabricated in a protrusion of the stator core, a lead line terminal part, 
wherein said fastening protrusions mate with through holes fabricated in the flat terminals, 
through the insertion of said flat terminal pin parts into said multiple through holes, the one 
insulating member and the other insulating member are each tightly fitted from both sides 
of the stator core in order to mate the through holes fabricated in one or the other of the 
aforementioned insulating members with the aforementioned mating protrusion parts, and 
the tips of said mating protrusion parts are affixed to the insulating member to form a stator 
assembly, thus providing a stator assembly unit for which the winding of the stator coil 
wires is easy. 

[0068] In the resolver connection method according to Claim 12, stator coil leads 
are wrapped on said stator assembly, and the ends of said wrapped stator coil leads are 
passed through the slack pins and between the weld parts that are fabricated with a bend 
in said flat terminals, after which the tips thereof are wrapped on fastening pins, where the 
stator coil lead lines that are passed between said weld parts are welded to the flat 
terminals at said weld parts through resistive welding of said weld parts after inserting the 
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electrodes of the resistive welder from the top and bottom of said through groove, and then 
bending said slack pins, thus making it possible to connect the resolver using a simple jig 
structure. 

[0069] The resolver I/O terminal structure according to Claim 13, connection 
terminals of lead lines wherein connection terminals are pressed onto the tips thereof are 
equipped along said lead line affixing groove to mate with said connection terminals at said 
flat terminal pin part, which have passed through said one surface after being inserted into 
said multiple through holes, where said flat terminal pin part and the connection terminals 
are then arc welded together, thus making it possible to connect the resolver using a 
simple automatic coil wire jig structure. 
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